Stereo-selectivity switchable ROP of rac-β-butyrolactone initiated by salan-ligated rare-earth metal amide complexes: the key role of the substituents on ligand frameworks
General procedures.
Moisture and air-sensitive materials were performed under a purified argon atmosphere using standard Schlenk techniques. The solvents were freshly distilled from sodium benzophenone ketyl under argon prior to use.
Ln[N(SiMe3)2]3(μ-Cl)Li(THF)3 (Ln = Y, Yb) were prepared by using a literature procedures.
1 Salan ligands {H2L = [CH2N(R)CH2(C6H2-2-OH-3,5-t Bu2)]2; H2L 1 , R = Ph; H2L 2 , R = Cy; H2L 3 , R = t Bu} were synthesized according to the similar procedures reported in the literature. 2 rac-β-Butyrolactone (rac-BBL) was freshly distilled from CaH2 under argon and degassed thoroughly by freeze-pump-thaw cycles prior to use. Carbon, hydrogen, and nitrogen analyses were performed by direct combustion with a Carlo-Erba EA-1110 instrument. 1 H and 13 C NMR spectra were recorded with Bruker AV-400 NMR and Bruker AV-600 NMR spectrometer.
Molecular weight and molecular weight distribution (PDI) of PHBs were determined by gel permeation chromatography (GPC) on a HLC 8320 apparatus at 40 o C, using THF as solvent, a flow rate of eluent of 0.35 mL/min. X-ray crystallographic data were collected using an Agilent Gemini Atlas or a Bruker D8 QUEST CCD X-ray diffractometer. The diffracted intensities were corrected for Lorentz/polarization effects and empirical absorption corrections. The structures were solved by direct methods and refined by full-matrix least-squares procedures based on |F| 2 . All of the non-hydrogen atoms were refined anisotropically. The hydrogen atoms were all generated geometrically, assigned appropriate isotropic thermal parameters, and allowed to ride on their parent carbon atoms. All of the hydrogen atoms were held S3 stationary and included in the structure factor calculation in the final stage of full matrix least-squares refinement. The structures were solved and refined using SHELXL programs.
S4
2. Synthesis of ligands.
N,N'-Diphenyl-N,N'-bis(2-hydroxy-3,5-di-tert-butylbenzyl)ethylenediamine
(H2L 1 ). Triethylamine (12.35 mL, 130 mmol), 2, phenol (30.58 g, 120 mmol), and N,N'-diphenylethylenediamine (12.74 g, 60 mmol) were dissolved in dichloromethane (250 mL). The solution was stirred at 5 °C for 8 h, then quenched with water. The mixture was extracted by dichloromethane for 3 times and dried over MgSO4. Evaporation off the solvent gave a solid, which was washed with hexane and recrystallized with dichloromethane (26.09 g, 67% , 9.32; N, 4.32. Found: C, 81.26; H, 9.30; N, 4.32. N,N'-Dicyclohexyl-N,N'-bis(2-hydroxy-3,5-di-tert-butylbenzyl)ethylenediamine (H2L 2 ). Paraformaldehyde (3.60 g, 120 mmol) was heated at 135 °C for 10 min, and then a mixture of 2,4-di-tert-butylphenol (24.76 g, 120 mmol) and N,N'-dicyclohexylethylenediamine (13.47 g, 60 mmol) in methanol (100 mL) was added. The mixture was stirred and refluxed overnight, followed by cooling to room temperature. H, 11.26; N, 4.60. Found: C, 79.13; H, 11.28; N, 4.60. S6 3. Synthesis of complexes 1-6. 126.8, 126.2, 126.04, 123.9, All the polymerizations of rac-BBL were performed in the glove-box under nitrogen, and a typical polymerization procedure is given (Table 1, Figure S18 . Figure S21 .
1 H NMR spectrum (400 MHz, toluene-d8, 25 o C) of complex 3 (*, toluene and toluene-d8; **, hexane; ***, free HN(SiMe3)2). 
